One of the bases for assessment of wind energy potential for a specified region is the probability distribution of wind speed. Thus, appropriate and adequate specification of the probability distribution of wind speed becomes increasingly important. Several distributions have been proposed for describing wind distribution. Among the most popular distributions is the Weibull whose choice is due to its flexibility. An exponentiated Weibull distribution is proposed as an alternative to model wind speed data with a view to comparing it with the existing Weibull distribution. Results indicate that the proposed distribution outperforms the existing Weibull distribution for modeling wind speed data in terms of minimum Akaike information criterion (AIC) and likelihood function. Thus, the exponentiated Weibull can be used as an alternative distribution that adequately describe the wind speed and thereby provide better representation of the potentials of wind energy.
Introduction
Energy demand increases proportionally as world population grows rapidly. Governments and societies become interested to renewable energies. Wind energy is considered the most attractive as it ensures high output power compared to other renewable energies. Nevertheless, the assessment of the wind energy potential is complicated since the wind speed availability is probabilistic. Several statistical distributions have been used for the description of the wind speed distribution. The two-parameter Weibull distribution function has been commonly ON THE EXPONENTIATED WEIBULL DISTRIBUTION 432 used in many fields including wind energy assessment (Rehman et al., 1994; Bivona et al., 2003) . Silva and Cordeiro (2012) were among the first among researchers to use compound distributions to model wind speed. They showed that Burr type XII distribution outperformed the commonly used Weibull distribution. Therefore, this article received its motivation from this and attempts to model wind speed using exponentiated Weibull distribution, which is a generalization of the Weibull distribution for increased and improved modeling potential.
Weibull Distribution
The Weibull distribution is characterized by two parameters K and S, the shape and scale respectively. A random variable V (wind speed) is distributed as Weibull if it satisfies the following probability density function.
The corresponding distribution function is
If V denotes the wind speed, then the average wind speed is expressed as
giving rise to
The variance of V is 
from which
Method of Estimating the Weibull Parameters
Commonly used methods known as graphical and maximum likelihood methods are now considered.
Graphical Method
From (2)
Introducing In to both sides results in
and further introduction of In results in
Equation (10) 
Maximum Likelihood Method
Harter and Moore (1965) were the earliest statisticians to use the maximum likelihood procedure because of its desirable characteristics. Given a random sample of size n wind speed drawn from a probability density function in (1), then the likelihood function will be
The logarithm of (11) becomes
by differentiating (12) with respect to K and C in turn and equating to zero, the following are obtained
Equations (13) and (14) are termed normal equations and can be solved numerically to obtain the maximum likelihood estimates of K and C.
Exponentiated Weibull Distributions
According to Mudhokar, et al., (1995) , the exponentiated Weibull density function is defined as
 . This distribution is proposed to model wind speed for the first time. For adequate determination of wind speed, the parameters in equation (15) 
The corresponding log-likelihood function is obtained by finding the logarithm of (16) is     1 1 1 log log log 1 log 1 exp 1 log log .
Taking the derivative of (17) with respect to K, C and ,  results in 
Equations (18), (19) and (20) are solved iteratively to obtain the maximum likelihood estimates of the parameters K, C and d.
Moments of the Exponentiated Weibull Distribution
Following the density function in (15), its r th moment can be obtained as:
Note from binomial series expansion that 
therefore, the r th moment of the exponentiated Weibull distribution is
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The fitting of monthly wind data collected across regions in the south western part of Nigeria was considered using data from the period between 1992 and 2012. Using the R-Package, the following results were obtained. 
Estimates and Goodness-of-

Conclusion
The performance of Exponentiated Weibull and Weibull distribution functions to model wind energy was systematically compared. It was observed that the log likelihood values and the Akaike information criterion (AIC) for the Exponentiated Weibull was always smaller for the Weibull distribution for each month except the month of November. This indicates that the proposed Exponentiated Weibull distribution outperformed the existing Weibull distribution for wind speed data in terms of minimum AIC and likelihood function over the months of the years under review. Thus, the exponentiated Weibull can be used as an alternative distribution that adequately describes wind speed, and may provide better representation of the potentials of wind energy.
